Pyruvate and acetate metabolism in termite mitochondria.
Intact mitochondria have been successfully prepared from body tissues from the termites Nasutitermes walkeri and Coptotermes formosanus. This is the first report of the successful isolation of mitochondria from termites (Isoptera: Termitidae). Using an oxygen electrode, oxygen consumption by the mitochondria during the oxidation of various respiratory substrates was determined and their properties measured in terms of respiratory control index and ADP/O. ADP/O was as expected for substrates such as pyruvate, acetylcarnitine and acetyl-CoA and carnitine. Pyruvate and acetate were the major respiratory substrates in both species. The total activity of the pyruvate dehydrogenase complex (PDHc) in the mitochondria from N. walkeri and C. formosanus was determined to be 72.87+/-8.98 and 8.29+/-0.42 nmol/termite/h, respectively. Mitochondria isolated in the presence of inhibitors of PDHc interconversion were used to determine that about 60% of the PDHc was maintained in the active form in both N. walkeri and C. formosanus. The sufficient PDHc activity and high rate of pyruvate oxidation in mitochondria from N. walkeri suggest that pyruvate is rapidly metabolised, whereas the low mitochondrial PDHc activity of C. formosanus suggests that in this species more pyruvate is produced than can be oxidised in the termite tissues.